The structure of the σ meson and the diamagnetism of the nucleon are shown to be topics which are closely related to each other. Arguments are found that the σ meson couples to two photons via its non-strange qq structure component. This ansatz leads to a quantitative explanation of the t-channel component of the difference of electromagnetic polarizabilities, (α−β) t , containing the diamagnetism of the nucleon. The prediction is (α − β) t p,n = (5αeg πNN )/(6π 2 m 2 σ fπ) = 15.3 in units of 10 −4 fm 3 to be compared with the experimental values (α−β) t p = 15.1±1.3 for the proton and (α − β) t n = 14.8 ± 2.7 for the neutron. The equivalent approach to exploit the ππ structure component of the σ meson via the BEFT sum rule leads to (α − β) t p,n = 14 ± 2, what also is in agreement with the experimental results.
Introduction
Diamagnetism is one of the dominant properties of the nucleon, contrasting with the fact that this phenomenon still is barely understood. A clearcut information is provided by dispersion theory 1, 2, 3, 4 where Compton scattering is described by six invariant amplitudes A i (s, t). The amplitudes A i (s, t) are analytic functions in the two complex planes s and t and may be calculated from the singularities contained in these planes. The s-plane singularities are given by the meson-photoproduction cross sections contributing to the total photoabsorption cross section. The t-channel singularities were identified in the late 1950th and the beginning of the 1960th by Low 4 ).
Experimental status of electromagnetic polarizabilities
According to our recent analysis 7,4 the experimental polarizabilities may be summarized in the form given in Table 1 . The quantities α p , β p , α n , β n Table 1 . Summary on electromagnetic polarizabilities in units of 10 −4 fm
s-channel only β s p = 9.5 ± 0.5 β s n = 10.1 ± 0.6 11 t-channel only β t p = −7.6 ± 0.8 β t n = −7.4 ± 1.9
are the experimental electric and magnetic polarizabilities for the proton and neutron, respectively. The quantities with an upper label s are the corresponding electric and magnetic polarizabilities where only the s-channel d.o.f. are included. These latter quantities have been obtained by making use of the fact that (α + β), when calculated from forward-angle dispersion theory as given by the Baldin or Baldin-Lapidus (BL) sum rule
has no t-channel contribution, i.e. (α + β) = (α + β) s , and by using the estimate (α − β) s p,n = −5.0 ± 1.0 obtained form the s-channel part of the BEFT sum rule
both for the proton and the neutron (see Ref. 4 ), where M is the nucleon mass. The numbers in line 5 of Table 1 are the t-channel contributions to (α−β) obtained from the experimental values (α−β) p = 10.1±0.9 and (α− β) n = 9.8±2.5 and the estimate for (α−β) s p,n . We see that the experimental values for α are much larger than the s-channel contributions alone, whereas for the magnetic polarizabilities the opposite is true. For the magnetic polarizability it makes sense to identify the large difference between the experimental value and the s-channel contribution with the diamagnetic polarizability. This difference is filled up by β t which, therefore, may be considered as the diamagnetic polarizability. It is important to notice that this definition of the diamagnetic polarizability has nothing in common with the "classical" diamagnetic term given e.g. in Eq. (12) of Ref. 4 . This latter term makes use of s-channel degrees of freedom only and, therefore, does not describe the physical origin of the diamagnetism.
The σ-pole and the BEFT sum rule
The σ meson having quantum numbers I = 0 and J = 0 may be considered as a quasi-stable 1/ √ 2(|uū +|dd ) 1 3 P 0 state in a confining potential which is coupled to a di-pion state in the continuum 1/ √ 3(|π
, showing up as a relative S−wave of the two pions. By exploiting the non-strangestructure component we are led to the following relations for the σ-pole
leads to the t-channel part of the BEFT sum rule in the following form
where f that the experimental values are in agreement with the prediction of the σ-pole as well as the prediction of the BEFT sum rule. This leads to the tentative conclusion that both approaches are equivalent and to a confirmation of the expression given in (3) for F σγγ , treating the two-photon coupling of the σ-meson analogous to the π 0 -meson case.
